IMPORTANCE Low income has been associated with poor health outcomes. Owing to retirement, wealth may be a better marker of financial resources among older adults.
A lthough the past 50 years have seen significant overall increases in life expectancy worldwide, 1 disparities in mortality along socioeconomic gradients continue to grow, both in the United States 2, 3 and Europe. 4, 5 As the global population ages, there has been a concurrent rise in the rates of disability, raising concerns over whether the gains in longevity are actually contributing to "healthy life expectancy." 6 In the United States, the burden of disability is disproportionately borne by those of low socioeconomic status (SES), and this disparity appears to be growing. 7 Previous studies of the US population have demonstrated a strong association between low SES and both increased risk of mortality [8] [9] [10] [11] and increased risk of disability. [12] [13] [14] [15] [16] [17] [18] The seminal
Whitehall study in the United Kingdom demonstrated similar findings, 19, 20 as have other studies in Europe. 21 Most research to date evaluating the effect of SES on health outcomes has used income as the primary marker of financial resources. When studying older adults who may be retired, overall wealth may be a better marker of financial resources. 22, 23 Numerous studies have demonstrated higher correlation of health outcomes with wealth rather than income alone. [24] [25] [26] Overall wealth takes into account measures not traditionally accounted for by income, such as the value of property, savings, assets, and investments. Wealth may provide a cushion during times of income fluctuation, a fund for unpredictable expenses, and most importantly for older adults, a source of purchasing power during retirement. 27 Previous studies throughout the past 5 decades have evaluated the relationship between wealth and mortality but with significant limitations including studying preretirement mortality only, 27 looking at specialized disease-specific populations, 28 and studying men only. 24, 29 Furthermore, although studies dating back to the 1970s have studied the effect of income on disability, 30 few have looked at the effect of wealth on disability.
The primary aim of our study was to evaluate the wealthmortality and wealth-disability relationships in a representative sample of older adults in the United States and England using data from the Health and Retirement Study (HRS) and the English Longitudinal Study on Aging (ELSA). We also sought to determine if the initiation of social safety-net programs in either country affected this relationship. In the United States, for most of the population, reaching age 65 years brings eligibility for health insurance coverage through Medicare. For many, at or close to age 65 years, Social Security payments also start to arrive. In England, health care coverage through the National Health Service (NHS) is provided from birth, but the main retirement benefit, called the State Pension, starts at or close to age 65 years. 31 Because many safety-net programs become widely available at or close to age 65 years, our secondary aim was to determine whether the wealth-outcomes relationship differed among adults ages 54 to 64 years vs 66 to 76 years.
Methods

Study Population
We examined community-dwelling participants interviewed in the 2002 wave of HRS, a nationally representative sample of US adults older than 50 years, 32 and ELSA, a nationally representative sample of English adults older than 50 years that is similar in design to HRS. 33 Baseline response rates were 78.0% for HRS and 70.2% for ELSA. 34 In both studies, participants were interviewed biennially on a range of social, health, and economic circumstances. Respondents were followed through 2012 for death and new difficulty in an activity of daily living (ADL).
For the mortality analysis, we created a nationally representative cohort of 19 772 community-dwelling older adults enrolled in HRS (12 173 ) and ELSA (7599) who were ages 54 to 64 years or 66 to 76 years in the 2002 wave. Respondents who were aged 65 years in 2002 were not included because Medicare enrollment cannot be reliably determined in this age group in HRS. For the disability analysis, those who had ADL difficulty at baseline (HRS, 1568; ELSA, 1374) or missing responses regarding ADL difficulty at baseline (HRS, 4; ELSA; 92) were excluded from the cohort. Respondents without a follow-up ADL assessment were also excluded (HRS, 1710; ELSA, 1421). A total of 13 603 respondents (HRS, 8891; ELSA, 4712) were included in the disability analysis (see eFigure in the Supplement).
Measures
The outcome measures of interest were death and disability (defined as the development of any ADL difficulty). In HRS, the date of death was determined using an algorithm that used the National Death Index, Medicare files, and HRS surviving family member exit interviews. In ELSA, year of death was available, but date of death was estimated using a standard approach developed for HRS. If there was no interview during the death year, the date of death was assigned as July first. If the last live interview occurred in the same year as death, the date of death was assigned as the mean date between the last interview date and the last day of the year.
The HRS and ELSA respondents reported difficulty, not expected to improve within 3 months, with any of 5 ADLs: dressing, bathing, eating, getting in and out of bed, and using the toilet. If the answer to any one of these 5 questions was anything other than fully independent, they were considered as having an ADL difficulty.
Wealth was the primary predictor variable of interest and was determined by participant survey response to a number of financial variables. In HRS, we looked at total wealth, which summed financial assets minus debt. Financial assets included the net
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Question Are different levels of wealth associated with death and disability in older adults in the United States and England?
Findings In this cohort study of 12 173 older adults in the United States and 7599 in England, those in the lowest wealth quintile had significantly higher risk of death and disability than their highest wealth counterparts at all ages studied. This relationship was found across the wealth spectrum in both countries, despite differing safety-net health care systems.
Meaning Policies geared toward decreasing wealth-related disparities in death and disability in older adults should target determinants of health outside of access to health care.
value of real estate, vehicles, businesses, retirement accounts, stocks/mutual funds, bonds, other savings, mortgages, primary residence, and secondary residence. In ELSA, total wealth was measured similarly except without the value of vehicles (see eMethods in the Supplement for additional details). To quantify the level of wealth and income disparity, we calculated the Gini coefficients for these variables in our study sample. The Gini coefficient measures the inequality among values of a frequency distribution, with 0 expressing perfect equality (eg, all persons have same wealth) and 1 expressing maximal inequality (eg, all wealth controlled by 1 person).
Basic demographic information was available for each participant. Respondents reported physician-diagnosed medical problems. We compared the cohorts by the reported presence of 6 major medical comorbidities at baseline: hypertension, diabetes, cancer, chronic lung disease, heart disease, and psychiatric disease. To get a more global sense of functioning, we compared the cohorts by the number of ADL and instrumental activities of daily living (IADL) impairments at baseline.
Statistical Analysis
All analyses incorporated survey weights to account for the complex survey designs of HRS and ELSA. Baseline weighted 20th, 40th, 60th, and 80th wealth quintiles were computed. To study the association of wealth with death, we fit bivariable Cox proportional hazards models of time-to-death on wealth quintile for each group (age 54-64 years vs 66-76 years; HRS vs ELSA). The cumulative incidence of death was computed for each group. In addition to unadjusted models, models adjusted for age as a continuous variable, income quintile, race, sex, and education were run. We fit 5-way interaction models as part of sensitivity analyses to test whether the effect of wealth quintiles on risk of death and ADL difficulty were modified by age, income, race, sex, or education. To test whether the addition of a mobility measure would affect our results, we conducted a sensitivity analysis adding the ability to "walk across the room" as an additional sixth ADL for the disability analysis.
For the disability analyses, we fit bivariable competing risks Cox models with time to any ADL difficulty as the outcome and death as a competing risk. 35 For each analytic cohort, we computed the cumulative incidence of ADL difficulty by wealth quintile after fitting the competing risks regression models. We tested the proportional-hazards assumption, overall model fit, model accuracy, outliers, and influential data points using standard metrics. All analyses were performed using SAS (version 9.4, SAS Inc) and Stata (version 14.1, Stata Corp) statistical packages. Because we relied on deidentified data, the University of California, San Francisco institutional review board determined that this project did not qualify as human research, and written informed consent was waived.
Results
Respondent Characteristics
A total of 6233 US respondents and 4325 English respondents aged 54 to 64 years (younger cohort) and 5940 US respondents and 3274 English respondents aged 66 to 76 years (older cohort) were analyzed for the mortality outcome (see eFigure in the Supplement). Slightly over half of respondents were women (HRS: 6570, 54%; ELSA: 3974, 52%). A higher proportion of respondents from HRS were nonwhite compared with ELSA in both the younger (14% vs 3%) and the older (13% vs 3%) age cohorts ( Table 1) . We found a more than 100-fold difference in wealth across quintiles. For example, for US respondents aged 66 to 76 years, the lowest wealth quintile (Q1) had a mean wealth of $8366, whereas the highest wealth quintile (Q5) had a mean wealth of $1 363 311. Baseline characteristics were similar between cohorts with regard to marital status, comorbid medical conditions, tobacco use, and number of ADL/IADL difficulties.
Inequality in wealth and income based on Gini coefficients was larger in the United States than in England, and larger for wealth than for income in both countries and both age groups (see eTable 1 in the Supplement). For example, for the older age group, the Gini coefficient for wealth in HRS was 0.65 compared with 0.57 in ELSA, and for these 2 groups the respective coefficients for income were 0.49 and 0.35.
Wealth and Mortality, Ages 54 to 64 Years
In the younger cohort, decreasing wealth was associated with increased hazard of death ( Figure 1 ). The HRS respondents in Q1 had a 3.3-fold increased hazard of death compared with their Q5 counterparts (95% CI, 2.0-5.6) ( Table 2) . The cumulative incidence of death over 10 years for Q1 respondents was 17%, compared with 5% among Q5 respondents. In the ages 54 to 64 years ELSA cohort, Q1 respondents had a 4.3-fold increased hazard of death as their Q5 counterparts (95% CI, 2.7-7.0). The cumulative incidence of death for the lowest wealth quintile was 16%, compared with 4% for the wealthiest. In both countries, the largest difference in mortality was found between Q1 and Q2, with minimal difference between Q4 and Q5. The HRs from the adjusted model were attenuated, but Q1 continued to have a statistically significantly higher hazard of death compared with Q5 (HRS: HR, 2.0; 95% CI, 1.0-4.0; ELSA: HR, 2.6; 95% CI, 1.5-4.5).
Wealth and Disability, Ages 54 to 64 Years
In the younger cohort, the relationship between wealth and disability was similar to the relationship between wealth and mortality ( Figure 2) . The US respondents in Q1 had a 4-fold increase in the hazard of any ADL difficulty compared with respondents in Q5 (sHR, 4.0; 95% CI, 2.9-5.6) ( Table 3) . Fortyeight percent of Q1 respondents had disability at 10 years, compared with 15% of Q5 respondents. At 2 years, those in Q1 had similar rates of disability as those in Q5 at 10 years ( Figure 2 ). After 10 years, nearly half of all Q1 respondents had developed an ADL difficulty. Younger English respondents in Q1 had 3-fold increased hazard of any ADL difficulty than their Q5 counterparts (sHR, 3.0; 95% CI, 2.1-4.2). Forty-two percent of Q1 respondents had disability at 10 years, compared with 17% of Q5 respondents. The largest difference in disability in both countries was seen between Q1 and Q2. Sub-HRs from the adjusted model were attenuated, but remained statistically significant in HRS (Q1 vs Q5 sHR, 2.3; 95% CI, 1.5-3.5) and ELSA (Q1 vs Q5 sHR, 2.5; 95% CI, 1.7-3.8).
Similar Results in the Younger (54-64 Years) and Older (66-76 Years) Cohorts
The wealth-outcomes relationship was similar between the younger and older cohorts. After age 65 years, the absolute rate of both death and disability increased in both HRS and ELSA, but no changes were observed in the relationship between wealth and mortality or ADL difficulty (Figure 1 ). Older US respondents in Q1 had a significantly increased hazard of death compared with those in Q5 (HR, 2.2; 95% CI, 1.8-2.6) ( Table 2) ; 42% of older Q1 US respondents were dead at 10 years. A similar association was present in the older English cohort with a 2-fold increased hazard of death for those in Q1 vs those in Q5 (HR, 2.1; 95% CI, 1.6-2.6); 36% of older Q1 English respondents were dead at 10 years.
The wealth-disability relationship was qualitatively similar to the wealth-mortality relationship and was strong in the older cohort in both the United States and England. Absolute rates of disability at 10 years were high for those with the lowest wealth in both the United States and England, reaching nearly 50% in both countries (Figure 2) . In both the United States and England, older respondents in Q1 had a 2-fold in- b ADLs assessed: dressing, bathing, eating, getting in and out of bed, and using the toilet.
c IADLs assessed: using a telephone, taking medication, handling money, shopping, and preparing meals.
creased hazard of developing an ADL difficulty compared with their Q5 counterparts (HRS: HR; 2.1; 95% CI, 1.8-2.5; ELSA: HR, 2.1; 95% CI, 1.6-2.7). In both countries, the largest gap in death and disability in the older cohort remained between Q1 and Q2, with less difference between Q4 and Q5. Sensitivity analyses revealed no statistically or clinically significant interactions, nor any change in the wealthdisability relationship with addition of the walking variable (see eTable 2 in the Supplement).
Discussion
We evaluated the relationship between wealth, mortality, and disability among older adults in both the United States and England. We found that for both 54-to 64-year old adults and 66-to 76-year old adults in both the United States and England, lower wealth was associated with increased hazard of death and disability. Furthermore, the absolute risk of death and disability among those with lowest wealth was high in both countries.
Similar to prior research on more limited cohorts, 24, [27] [28] [29] this study found a strong inverse relationship between wealth and mortality. In addition, this study extended prior work by showing the strong inverse relationship between wealth and disability. Disability is a critically important outcome in older adults that is a strong predictor of quality of life, 36 hospitalization and nursing home placement. [37] [38] [39] [40] We found high rates of disability among the lowest wealth quintile, even in the younger age cohort. The consequences of disability in this group may be disproportionately burdensome. Those with lowest wealth are likely least able to mobilize financial resources to successfully adapt to disabilities through interventions, such as hiring private help, making home modifications, or moving into an assisted living facility. In our study, the greatest improvements in health outcomes were seen between the lowest wealth quintile (Q1) and the second lowest wealth quintile (Q2). In both countries and in both age groups, those in Q1 had a much higher hazard of death and disability than those in Q2. Therefore, at the low end of the wealth spectrum, relatively small increases in wealth seem to contribute to substantial gains in life expectancy and function. Our findings extend the results of previous studies of income and mortality, which showed the greatest mortal- 
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Wealth-Associated Disparities in Death and Disability in the United States and England ity gradient at low income 10 with a continuing but smaller gradient at higher incomes. 8 These results suggest that health systems should be designed to specifically target the needs of individuals with lowest wealth. Policy interventions to decrease disparities will have the highest impact by focusing on society's poorest members. Though we did not perform direct statistical comparisons, one of the most surprising findings of our study was the lack of major qualitative differences in the wealth-mortality and wealth-disability relationships in the United States and England despite drastically different health care systems in these countries. Furthermore, although age 65 years heralds the arrival of many social support programs in both the United States and England, we found no evidence of lessened wealthassociated disparities after age 65 years. Although some have hypothesized that the initiation of these safety-net programs may attenuate wealth-associated mortality and functionality disparities, 23,41 our study suggests otherwise. [42] [43] [44] [45] One potential explanation for our findings is that poor health outcomes may stem from cumulative long-term stressors throughout life resulting from low wealth, such as unstable housing, exposure to trauma, and susceptibility to drug and alcohol addiction. Our study suggests that the ability of health care to ameliorate these stressors and improve health later in life is modest. In fact, access to medical care has been estimated to account for only about 10% of avoided preventable mortality in the United States. 46 Furthermore, with a focus on treatment of disease rather than prevention and health promotion, the point of intervention of the health care system in both the United States and England may be too late to change the health trajectory for low-wealth individuals. 47 Thus, our results suggest that in planning for population health, countries should focus on fiscal and social policy in addition to health policy, and target interventions earlier in the lifespan. 48,49 Future studies involving countries participating in the Survey of Health, Aging and Retirement in Europe (SHARE) consortium would be of high value in extending this work to other nations.
Strengths and Limitations
This study has both strengths and limitations. Strengths of this study include: (1) the use of wealth instead of income to better capture financial resources in an older population more likely to be retired; (2) our focus on disability, which has been shown to be critically important to patients 36 and predict a wide variety of outcomes [37] [38] [39] [40] ; and (3) our ability to compare between the United States and England. One limitation of the disability analysis was a lack of follow-up data or baseline ADL difficulty data for 3282 HRS participants (27%) and 2887 ELSA participants (38%) included in the mortality analysis (see eFigure in the Supplement). Another limitation was the differences between the US and English comparison groups. While ELSA was patterned after HRS and therefore collected similar data, differences exist between the countries (eg, education) that necessitate different approaches to gathering information on certain variables. Finally, we chose the age of 65 years as a significant age for the initiation of certain safety-net programs in both countries, but in reality certain of these programs come into effect at ages other than 65 years in both the United States and England. For example, social security and Medicaid (United States) and State Pension (England) can be started before or after age 65 years.
Conclusions
We found that lower wealth was associated with higher mortality and disability in older adults in both the United States and England. This relationship was apparent from age 54 years and continued into later life. This study found no evidence that providing state-sponsored health insurance from birth (England), or providing state-sponsored health insurance later in life (United States), eliminated wealth-associated health disparities. Our study suggests that policy makers interested in decreasing mortality and function disparities in older adults should take a broad view and consider interventions beyond providing access to health care. They are not the first to do so. We know that deaths from causes amenable to medical care are more frequent in the United States, which is unsurprising given problems with access to care in the American health care system. Health inequalities, at least as measured by income or education, also seem to be wider in the United States. 2 However, Makaroun and colleagues 1 add a new perspective, examining the role of wealth inequalities on health outcomes in the 2 countries. Their findings are both alarming and surprising. First, they showed that the differences between those in the most and least wealthy quintiles were enormous; in the younger groups (aged between 54 and 65 years) those in the wealthiest quintile had 231 times as much value in assets as the least wealthy in the United States, whereas the gap was slightly narrower, at 180 times, in England. The corresponding figures were 163 times more in the United States and 115 times more in England among the older group (aged 66-76 years).
Second, they showed that greater wealth was consistently associated with improved health outcomes in both countries. In the younger sample, those in the least wealthy quintile were over 3 times as likely to die in the subsequent 10 years than those in wealthiest quintile. This difference narrowed slightly when adjusted for other factors, such as race, education, and sex, but, arguably, while the effect of adjustment is of interest to epidemiologists, it is the unadjusted figure that matters most for the individuals concerned. The difference in probability of dying between the most and least wealthy was slightly narrower among those aged between 66 and 76 years, but was still more than 2-fold. Similar findings were obtained when comparing patterns of disability.
What can we take from these findings? First, they remind us of the importance of addressing wealth inequalities. In the data sets used in the study, the degree of inequality of wealth was much greater than for income. Wealth inequalities had been narrowing during the first part of the 20th century but are now widening markedly across successive generations in England 3 and between races in the United States. 4 Second, although we already know that wealth inequalities have an impact on health, by showing similar health inequalities in quite different social and health care system contexts, this study adds considerably to what we already know about why wealth impacts health. Unsurprisingly, ownership of assets, especially those such as property that can generate unearned income, can insulate individuals against economic shocks. Yet this is only part of the story. Even without the prospect of unearned income, assets can be protective. A European study 5 found that those facing problems paying rent experienced worsening health while those facing similar problems paying mortgages on properties they owned did not. And simply knowing that the value of one's assets has increased may benefit health. A British study 6 found that home owners whose property increased in value during a property boom experienced better health and fewer chronic conditions than those whose property did not, findings attributed to resulting lower work intensity and healthier leisure choices. Third, the empirical evidence presented here strengthens the case for policies on health inequalities that address the unequal distribution of wealth. These can be justified as a matter of fairness. Many of the most wealthy have become so not by their own efforts but by the play of chance, for example by 
